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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Engebretson (US 5,475,759) in view of Hansen (US 5,680,467) and in further view of 
Gaoetal (US 6,876,751 B1). 

With respect to claim 1, Engebretson discloses a method for canceling feedback 
in an acoustic system comprising a microphone (fig.4 #101), a signal path (fig.4 #105), 
a speaker (fig. 3 #17), and first feedback cancellation filter means (fig.4 #113) for 
compensating at least partly a possible feedback signal (col.8 In. 24-28), the method 
comprising: using a LMS algorithm for generating filter coefficients (col. 9 In. 14-24); 
using an a second feedback cancellation filter (fig.4 #109) and a noise generator (fig.4 
#115) for providing low-frequency input for the LMS algorithm (col.8 In. 38-52, coUO 
ln.10-17). 

Engebretson does not disclose expressly means for detecting presence of 
feedback between the speaker and the microphone. 
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Hansen discloses means for detecting presence of feedback between the 
speaker and the microphone (fig. 2 #31). 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to use the feedback detection means of Hansen in the invention of 
Engebretson. 

The motivation for doing so would have been to detect changes in the feedback 
path thus allowing the hearing aid to compensate for these changes by adjusting the 
speed at which the feedback cancellation filter's coefficients are updated. This would 
allow the hearing aid to adjust precisely according to environmental changes without 
inconveniencing the user of the hearing aid as taught by Hansen (col.1 ln.43-55). 

Engebretson does not disclose expressly using a highpass filter to prevent low- 
frequency signals from entering the LMS algorithm. 

Gao discloses a method of adaptively canceling acoustic feedback wherein a 
highpass filter (fig. 6 "BPF1") prevents low frequency signals from entering an LMS 
algorithm (col. 5 ln.36-58)(col.7 In. 12-17). 

At the time of the invention it would have been obvious to use the high pass filter 
of Gao in the invention of Engebretson. 

The motivation for doing so would have been to pass signals in the frequency 
region containing all the unstable feedback frequencies. This would minimize distortion 
from the adaptive filter as taught by Gao (col.1 In. 52-59). 
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Gao does not disclose expressly wherein the filter (fig.6 "BPF1") is strictly a 
highpass filter, however it is known to those of ordinary skill in the art, that a bandpass 
filter is made up of a cascaded highpass filter with a lowpass filter. 

With respect to claim 2, Engebretson discloses a method according to claim 1 , 
however does not disclose expressly where a Schroeder noise generator is used for 
generating a broad band noise signal having an amplitude substantially equal to the 
amplitude of the signal from which it was derived. 

Official Notice is taken that the concept and advantages of using a Schroeder 
noise generator to provide a noise signal are well known in the art. It would have been 
obvious to use a Schroeder noise generator as the noise generator of Engebretson. 
The motivation for doing so would have been to provide the system with a stable noise 
signal that is highly predictable. 

With respect to claim 3, Engebretson discloses a method according to claim 2 
where a steep low pass filter (fig. 3 #59) is used to generate a low frequency noise 
signal to be used as an additional input to the LMS algorithm. 

With respect to claim 4, Engebretson discloses a method according to claim 1 in 
view of Hansen, where the LMS algorithm operates with a predetermined essentially 
level independent adaptation speed when feedback is not present, this representing a 
first mode (Hansen: col. 8 In. 16-20), where the LMS algorithm operates at a level 
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dependant adaptation speed when feedback is present, this representing a second 
mode (Hansen: col.7 ln.42-65); where the means for detecting the presence of feedback 
is used to control the adaptation mode selection of the LMS algorithm (Hansen: col.4 
In. 52-67); and where the adaptation speed for the LMS algorithm is determined by a 
long-term average of a denominator in the LMS update algorithm in the second mode 
(Hansen: col.7 ln.45-49, col.8 ln.1-20). 

With respect to claim 5, Engebretson discloses a method according to claim 4 in 
view of Hansen and Gao, comprising a microphone (Engebretson: fig.4 #101), a signal 
path (Engebretson: fig.4 #105), a speaker (Engebretson: fig.3 #17), means for detecting 
presence of feedback between the speaker and the microphone (Hansen: fig.2 #31) and 
filter means (Engebretson: fig.4 #113) for at least partly compensating a possible 
feedback signal, the method comprising: using a bandwidth detection means for 
determining the presence of a feedback signal. Hansen does not disclose expressly 
wherein the feedback detection means (Hansen: fig.2 #31) detects the band width of the 
feedback signal, however, the combination of Gao and Engebretson as suggested in 
the rejection of claim 1, would include the bandpass filter of Gao (fig.6 "BPF1") in the 
feedback path of Engebretson. Hence, providing detection means of the bandwidth of 
the feedback signal. The motivation for using the bandwidth detection means (Gao: 
fig.6 "BPF1") of Gao would have been to pass signals in the frequency region containing 
all the unstable feedback frequencies. This would minimize distortion from the adaptive 
filter as taught by Gao (col.1 ln.52-59). 
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With respect to claim 6, Engebretson discloses a method according to claim 5 in 
view of Hansen, where the stability of the signal determined as the feedback signal is 
analyzed (Hansen: col.7 In. 37-44). 

With respect to claim 7, Engebretson discloses a method according to claim 6 in 
view of Hansen, where the feedback analyzing comprises holding flag values from a 
number of succeeding time frames and comparing of these (Hansen: col.7 In. 11-37). 

With respect to claim 8, Engebretson discloses a hearing aid comprising: a 
microphone (fig.4 #101); a signal path (fig.4 #105); an amplifier (fig. 3 #67, col.7 In. 32- 
33); a speaker (fig. 3 #17); first feedback cancellation filter means for at least partly 
compensating a possible feedback signal (fig.4 #113); memory means (fig. 5 #49) 
including a LMS algorithm for generating filter coefficients (col.1 1 ln.60-64); and second 
feedback cancellation filter means (fig.4 #109) and a noise generator (fig.4 #115) for 
providing low-frequency input for the LMS algorithm (col. 10 In. 10-1 7, col. 8 In. 38-52). 

Engebretson does not disclose expressly means for detecting presence of 
feedback between the speaker and the microphone. 

Hansen discloses means for detecting presence of feedback between the 
speaker and the microphone (fig. 2 #31). 
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At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to use the feedback detection means of Hansen in the invention of 
Engebretson. 

The motivation for doing so would have been to detect changes in the feedback 
path thus allowing the hearing aid to compensate for these changes by adjusting the 
speed at which the feedback cancellation filter's coefficients are updated. This would 
allow the hearing aid to adjust precisely according to environmental changes without 
inconveniencing the user of the hearing aid as taught by Hansen (col.1 ln.43-55). 

Engebretson does not disclose expressly using a highpass filter to prevent low- 
frequency signals from entering the LMS algorithm. 

Gao discloses a method of adaptively canceling acoustic feedback wherein a 
highpass filter (fig.6 "BPF1") prevents low frequency signals from entering an LMS 
algorithm (col.5 ln.36-58)(col.7 ln.12-17). 

At the time of the invention it would have been obvious to use the high pass filter 
of Gao in the invention of Engebretson. 

The motivation for doing so would have been to pass signals in the frequency 
region containing all the unstable feedback frequencies. This would minimize distortion 
from the adaptive filter as taught by Gao (col.1 In. 52-59). 

Gao does not disclose expressly wherein the filter (fig.6 "BPF1") is strictly a 
highpass filter, however it is known to those of ordinary skill in the art, that a bandpass 
filter is made up of a cascaded highpass filter with a lowpass filter. 
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With respect to claim 9, Engebretson discloses a hearing aid according to claim 
8, further comprising steep low pass filters (fig. 3 #59) for generating a low-frequency 
noise signal to be used as an additional input to the LMS algorithm. 

Response to Arguments 

Applicant's arguments filed August 9, 2006 have been fully considered but they 
are not persuasive. 

With respect to Applicant's arguments on pages 6 and 7 of the Remarks in 
regards to claim 1, it is stated that Engebretson does not disclose, "using an additional 
feedback cancellation filter and a noise generator for providing low frequency input for 
the LMS algorithm". Engebretson discloses that the cited filter "additional filter" (fig.4 
#109) is used for adaptively varying the coefficients of the cited feedback cancellation 
filter (fig.4 #113) as a function of the combined signal input so that the adaptive output 
substantially offsets the feedback contribution in the electrical output of the microphone 
(col. 10 In. 10-17), hence the filter (fig.4 #409) is in addition to feedback cancellation filter 
(fig.4 #1 1 3) and thus aids in the cancellation of feedback. Engebretson clearly 
discloses the use of a noise generator (fig.4 #115) that provides an input to the 
additional feedback cancellation filter (fig.4 #109) through signal path figure 4, #115- 
111-113-107-109. It is well known in the art that noise generators are capable of 
supplying a broadband noise signal to a system. Broadband signals contain both low 
and high frequency components, therefore it is implied that the noise generator of 
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Engebretson supplies the additional feedback cancellation filter with a low frequency 
signal. 

This Examiner would like to note that the arguments in regards to claim 8 would 
be the same as presented above. 

Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jason R. Kurr whose telephone number is (571) 272- 
0552. The examiner can normally be reached on M-F 10:00am to 6:30pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Vivian Chin can be reached on (571) 273-8300. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



JK 




